Tea, from the plant camellia sinensis, is consumed in different parts of the world as green, black or oolong tea. Among all of these, however, the most significant effects on human health have been observed with the consumption of green tea. Green tea contains polyphenols, which include flavanols, flavandiols, flavonoids, and phenolic acids. Most of the green tea polyphenols (GTPs) are flavonols, commonly known as catechins. There are four kinds of catechins mainly find in green tea: epicatechin, epigallocatechin, epicatechin-3-gallate, and EGCG. Green tea catechins have demonstrated significant antioxidant, anticarcinogenic, anti-inflammatory, thermogenic, probiotic, and antimicrobial properties in numerous human, animal, and in vitro studies. In the present study, four type catechins of green tea were studied. For each catechin ab initio method was employed for calculations and related parameters were computed.
INTRODUCTION
Tea is the most consumed drink in the world after water. Unlike black and oolong tea, green tea production does not involve oxidation of young tea leaves [1] [2] [3] . Green tea is produced from steaming fresh leaves at high temperatures, thereby inactivating the oxidizing enzymes and leaving the polyphenol content intact [4] [5] [6] [7] [8] .
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Number of Atom Atom anticarcinogenic, anti-inflammatory, thermogenic, probitic, and antimicrobial properties in numerous human, animal, and in vitro studies [14] [15] [16] [17] [18] .
The anticarcinogenic properties of green tea polyphenols, mainly EGCG, are likely a result of inhibition of tumor initiation and promotion, induction of apoptosis, and inhibition of cell replication rates, thus retarding the growth and development of neoplasms [19] [20] [21] [22] . Green tea polyphenols antioxidant potential is directly related to the combination of aromatic rings and hydroxyl groups that make up their structure, and is a result of binding and neutralization of free radicals by the hydroxyl groups [23] [24] [25] [26] [27] .
The potential health effects of catechins depend not only on the amount consumed but on their bioavailability which appears to be very variable. In order to known the catechin bioavailability and metabolism, it is necessary to evaluate their biological activity within target tissues [28] [29] [30] [31] [32] [33] [34] [35] [36] .
Green tea is considered a dietary source of antioxidant nutrients: green tea is rich in polyphenols(catechins and gallic acid, particulary), but is also contains carotenoids, tocopherols, ascorbic acid (vitamin C), minerals such as Cr, Mn, Se or Zn, amd certain phytochemical compounds. These compounds could increase the green tea polyphenols (GTP) antioxidant potential. The antioxidant capacity of GTP has been assessed by several methods [37] [38] [39] [40] [41] .
For example, Cao et al. 42 using the oxygen radical absorbance capacity (ORAC) assay found that green tea has a much higher antioxidant activity against peroxyl radicals than vegetables such as garlic, kale, spinach and Brussels sprouts. LangleyEvans [43] found that the total antioxidant capacity of green tea is more potent than that of black tea.Saffari and Sadrzadeh 44 investigated the antioxidant capacity of EGCG using erythrocyte membrane-bound [45] [46] [47] [48] [49] [50] [51] .
ATPases as model, and the results indicated that EGCG is a powerful antioxidant that is capable of protecting erythrocyte membranebound ATPases against oxidative stress. Several studies have shown that EGCG can act in vitroas an antioxidant by trapping proxyl radicals and inhibiting lipid peroxidation 44, 52 . However, the antioxidant capacity of catechins determined in vitrois dependent upon the type of assay and it does not reflect factors such as bioavailability and metabolism [53] [54] [55] [56] [57] [58] [59] .
Methods and Calculations
Computational methods are well placed to a theoretical approach that the first-principle calculation to obtain various aspects of drug properties of green tea molecules [60] [61] [62] [63] .
The first-principle quantum chemical calculations applied to investigation the nature of green tea molecules were performed in the density functional theory (DFT) system using the program package Gaussian 03. At first, the geometry of the molecules was optimized [64] [65] [66] .
In the all calculations molecule were treated with 6-31G* basis set, carried out by B3LYP function 67, 68 . All these cases have been taken into account for several parameters such as energy,dipole moment, quadrupole moment, energy gap, electron energy and etc [69] [70] [71] .
As a result, energetically favourable structure of four molecules showed on figure 1. NMR calculations also were performed and results were obtained according to output files data.NMR parameters were achieved by following equations:
That Isoin equation (1) is Isotropic factor.
That  YY in equation (8) can be substitute with  22 for gaining other K factor [72, 73] .
